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MIL-STD-1546B

FOREWORD

MBATD-1546B (US~
Parts, Materials,andProcessesControlprogramforSpaceandLaunchVehicles

1. This Military StandardisapprovedforusebytheDepartmentoftJreAirForce,andis
availableforusebyallDepartmentsandAgenciesof the Eqxwhrrent of Defense.

2. Beneficialcomments(recommendations,additions,deletions)andanyperdnentdatawhich
may beofuseinimprovingthisdocumentshouldbeaddressedto

USAF Space and Mksile Systems Center, SMC/SDFC
P.O. BOX 92960

Worldway Postal Center
Los Angeles, CA. 90009-2960

.

by us+g the self-addressed Standardization Document Improvement Proposal (DD form 1426)
aPW~g attheend of this dccument or by letter.

3. The requirements of this standard were developed for long life and/or high reliab~ky space
and launch vehicles and equipment. To ensure successful operation of space equipmen~ attention
to every detail is xeqtid at every level of assembly throughout developmen~ manufacture,
qualification, and testing, starting with the parts, materials, and processes used For space and
launch vehicles, if parts, materials, and processes have defects or lack the required reliability,
success may never be achieved.

4. Analysis of space mission failures and on orbit anomalies by USAF Space and Missile
Systems Center revealed that the non-availabdity of reliable space quality electronic piece parts was
a serious deterrent to achieving space mission success. In rwponding to thk problem, the USAF
Space and Missile Systems Center initiated a program with the objective of establishing a “~ace
quality baseline” of parts, materials, and processes that have a proven uack record of high
reliability. In addition, this standard was developed to dmnnent the management requirements for
parts, materials, and processes for space and launch vehicles.

5. The objective of this parts, materials, and processes corrmolprogram standard is to ensure
integrated and coordinated management of the selection, application, procurement, control and
standardization of parts (electrical and mechanical), materials, and processes for space and launch
vehicles. The xe.quirementspresented herein should reduce program costs and should improve the
reliability of space and launch vehicles. The requirements in this standard revise the Parts Control
Program requirements stated in MIL-STD-965 by expading pardcular requirements to satisfy
space and launch vehicle acquisitions and extend the requirements to apply to materials and
processes.
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SECTION 1

SCOPE

This standard establishes the requirements for the preparation, isrrplemenradon, and operation of a
parts, materials, and processes control program for use during the design, developmen~ and
production of space and launch vehicles. The implementation of these requirements is intended to

a. Assure integrated management of the selection, application, procmemen~ control, and
standardization of parts, materials, and processes (PMP).

b. Improve the reliabtity of program PMP to reduce PMP failures at all levels of integration,
assembly, and test.

c. Reduce program Me cycle costs.

d. Improve procurement and test of small quantities of piece pats and materials that meet
system requirements.

This standmd is intended for use in acquisition of space and launch vehicles. The standard should
be cited in the contract statement of work. This standard differentiates between space vehicle and
expendable launch vehicle requirements in selected applications. Unless otherwise stated in the
contmct statement of work, the unique launch vehicle requirements are applicable to launch and
upp; s~ge systems. This standard mav be tat ored bv the acau“1 isition activ~
app catron or DrCgEMIL

1.3
The requirements of this standmd shall not relieve the cormactor of the responsibdity for
complying with all the equipment, system performance, and rcliabilhy requirements as set forth irr
the applicable specification and contract.

1-1
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SECTION 2

APPLICABLE DOCUMENTS

NONE

2-1
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SECTION 3

DEFINITIONS AND ACRONYMS

3.1 mmrwums

3.1.1 ~. The acquisition activity is the Government office or contractor
acquiring the eqrripmen~ system, or subsystem for which this standard is being contractually
apptied

3.1.2 Q,l@KiSsofccm@lQ!X The term “contractor” signif3es a producer of modules or
higher level items of equipment. A~ontractor that provides items to another contractor can be
identitkd as a “subcontractor”. Some system programs have one major contractor identified as a
“prime contractor”, who is responsible directly to the acquisition activity. Otherprvgrams may
have two or more major contractors, each responsible directty to the acquisition activity (neither
one subordinate to the other),which are catled “associate contractors”. In the case of programs
with associate contractors, the acquisition activity may designate one associate contxictor as
responsible for managing the program Parts, Materials, and Processes Control Protyurt. In this
standard, when the term contractor is used, it appties to the prime, the associate, or the
subcontractor, whichever is applicable.

3.1.3 ~cial Off ~If [COTS) I@n.. . A commercial off-the-shelf (COTS) item
is an item which has been developed and produced to military or commercial standards and
specifications, is readily available for delivery from an industrial source, and maybe acquired
without change to satisfy a military requirement.

3.1.4 ~ A contracting officer is a person with the authority to enter into,
administer, or terminate con~cts and make related determinations and findings. The term includes
authorized representatives of the contacting officer acting within the limits of their authority as
delegated by the contracting officer.

3.1.5 ~ “ A destmctive physical analysis (DPA) is a
systematic, logical, detailed examination of parts during various stages of disassembly, conducted
on a sample of completed parts from a given lot, wherein parts are examined for a wide variety of
design, workmanship, and processing problems that may not show up during normal screening
tests. The purpose of these snatyses is to maintain configuration control and determine those lots
of parts, delivered by a vendor, which have anomalies or defects such that they could, at some later
date, cause a degradation or catastrophic failure of a system.

3.1.6 ~. The term “electronic” is used in a broad sense in this standard and
includes electrical, electromagnetic, electromcchamicat, and elccrro-optical. These parts are
assmiated with electronic assemblies such as computers, communications equipmen~ elecrncat
power, guidance, insuumentation, and space vehicles. Electronic parts atso include connectors.

3.1.7 ~
. .

A transfer of electrostatic charge between bodies at
different electrostatic potentials caused by direct contact or induced by an electrostatic field

3.1.8 ~ (ELW ~U~ The expendable launch
vehicle space quatity baseline defines the standard parts, materials, and processes which are
approved for use in expendable launch vehicle systems. (See Appendix C).

3.1.9 ~d PMP, Long lead PMP are those that require special procurement actions to
assure program schedules are met.

3-1
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3.1.10 The manufacturing baseline is a description,
normaffy in the form of a flow chart, of the sequence of manufacturing operations necessary to
produce a specific item, pm%or materiaf. The manufacturing baaefiie includes afl associated
documentation that is identified or referenc~ such w that ptairrirtg to the procurement and
receiving inspection, storage, and inventory control of parts and materiafs used the manufacturing
prccesse$ the manufac~ng facilkies, toofirrg,and test equipment the in-process manufacturing
controls; the opzuor tratmngand cerdticatiory and the inspection and other quality assurance
provisions imposed. Each document is identit%d by title, number, date of issue, applicable
revision, and date of revision.

3.1.11 &lakial. Material is a metsdlic or nonmetallic elemen~ alloy, mixture, or
compound used in a manufactming operation which becomes either a tempormy or permanent
portion of the manufactured item.

3.1.12 A lot for materiaf refers to material produced as a single batch or in
a singfe continuous operation or production cycle and offered for acceptance at any one dine.

3.1.13 ~ The term mechanical parts (non-elecrncal parts) is used in a
broad sense in tlrk standard and includes such simple mechanical Pam as nuts, bolts, washers,
pins, and terminals, as welf as more complex assemblies such as, clamps and glass-to-metal seals.
Such mechanical parts have a single, nonelcctricaf function (other than electrical grounding), and
contain one or mom necessary material items. Formed, shaped or otherwise processed portions of
packages used by electronic assemblies, such as subspates and lids, shall be considered as
mechanical pints.

3.1.14 wrv P~ The MPCAG is a
Department of Defense organization which provides advice to the military “&partmenu and mifkary
conuactors on the selection of parta in assigned commo@y classes, and coffccts data on
nonstandard parts for developing or updating military spcitications and standards.

3.1.15 ~. A part is one piece, or two or more pieces joined together, which am not
normally subjected to disassembly without destruction or impairment of its designed use.

3.1.16 Proc~oard (P-. The PMPCB
is a formal contractor organization established by contract to manage and control the selection,
application, pmcuremen~ and documentation of parts, materials, and processes used in equipment,
systems, or subsystems.

3.1.17 A documented
anafysishssessment which provides tcchnicaf justification for adding parts PAR), or materials ~d
processes (MAR) to the PMPSL.

3.1.18 Parts. ~

3.1.18.1 The PMPSL
is a list of atf parts, materials, and processes which arc approved for design use in a specific
conmact. (See DI-MISC-8 1277)

3.1.18.2 Parts. ~ Pro~ The
ADPMPL shafl consist of all the parts, materials and processes selected to be used in end-item
hardware. It shafl also include the expected quantity of parts and materials. (See DI-MISC-81276)

3.1.18.3 A&Built PMP Lii The as built PMP List shall identify all the PMP used in
each deliverable end item. The list shall include the PMP types listed for each next assembly.

3-2
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3.1.19 =. A pKXXSSis an operation, treatmen~ or procedure used during a step in
the mamsfactum of a material, pat or assassembly.

3.1.20 ~ Unless otherwise specified in the detail specification, a
production lot of parts refers to a group of parts of a single part typ.q &fined by a single &sign
and part numbeq produced in a single production run by means of the same production processes,
the same tools and machinery, same raw material, and the same manufacturing and quality
control~ and tested within the same period of time. All pats in the same lot have the same lot date
code, batch number or equivalent identification.

3.1.21 ~ These requirements are either stated
directly or derived from the System Performance Specification (SPS) or listed as technical
compliance dccumersts in the contract. The SPS is sometimes refed to as the “A or “B” level
prime item development specification. Examples of PMP requirements stated or derived from the
SPS are: natural space environments, radiation hardness perfotmarrce levels, reliability
requirements, etc. Examples of technical compliance documents atw DOD-E-8983, MIL-A-83577,
MILSTD-975, and MIKSTD-1547.

3.1.22
. .

~ Prohibited PMP are those items which do not meet PMP
technical requirements under any circumstances.

3.1.23 I Cu-
. .

CULLAny system / circuit consisting of two or more
independent paths performing the same function, which can function normally with the failures of
aB but one path shall be considered redundant. (Applies to ELV only).

3.1.24 . A registered PMP is a part, material, or process which is
registered with the PMPCB to call attention to special reliability, quality, or other concerns, relating
to its prmxrement or application. Registered PMP includes, but is not limited to application
specific integrated circuits, customized or specially &signed parts, new part types or technologies
not having prior spaceflight usage, reliability suspect PMP, limited application PMP, and PMP
involving restricted or specially controlled usage, storage, or handling due to safety or
environmenkd concerns.

3.1.25 tv PMP B* The Space Quality PMP Baseline defines the
standard parts, materials, and processes which arc approved for space and launch vehicle use. Scc
Appendix A.

3.2 KKLPWYK

ADPMPL As Designed Parts, Materials and processes List (DI-MISC-81276)

COTS Commercial Off the shelf equipment.

DPA Destmctive Physical Analysis

EEE Elcchical, Electronic, and Elecmomagnetic pats

ELV Expendable Launch Vehicle

ESD Elemostatic Dkcharge

FSAR Failure Summary and An@ysis Report (DI-RELI-80255)

3-3
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MAR

MPCAG

PAR

PMP

PMPCB

PMPSL

QML

QPL

RHA

SQ

Material and Process Approval Request.

Militmy Parts Control Advisory Group (See 3.1. 14)

Part Approval Request (Data Item Description, DI-MISC-80U71)

Parts, Materials, and Processes

Paqs, Materials, and Processes Control Board

Parts, Materials, and Processes Selection List (Data Item Description, DI-
MI;C-81277)

Qualified Manufactures List

Qualitied Parts List

Radiation Hardness Assurance

Space Quality

3-4
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SECTION 4.0

GENERAL REQUIREMENTS

4.1 Parts. ~ and ~01 Pro-
A Parts, Materials, and Processes (PMP) Standardimtion, Management and Control Pmgrarn shafl
be implemented hy the contractor. The comractor shall estabfish a Parts, Materials, and Recesses
Control Board (PMPCB) to coordinate the program’s PMP control program. A member of the
acquisition activity shall bean active member of the PMPCB and retains the right of disapproval of
PMPCB decisions. Afl program contractors and subcontractors shalf support the PMPCB
performing and/or implementing the cfeckions, findings and action items of the PMPCB. ‘flte
confmctor shall prepare and submit to the acquisition activity for review and approvaf a Parts,
Materials, and Processes Control program Plan.

4-1
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SECTION 5.0

DETAILED REQUIREMENTS

5.1 s & P~l Pr~
The contractor shall establish and conduct a parts, materials, and processes standardization,
management and conttol program plan in accordance with the requirements of this standard This
parts, materials, and processes mntrol pmgrarrs shall be documented in a plan (Data Item
Description, DI-MISC-80526) that addresses how the requirements of this standaxrlam to be met.
Exisdng contractor in-house documentation may he used and rcferwrced in the plan as applicabl%
these documents shall be ma& available for review by the acquisition activity. All appropriate
subcontractors shall also participate in the parts, materirds, and processes control program to the
extent required in order to meet the requirements of this standard. The plan shall address how the
contractor ensures the flow down of the applicable parts, matcrirds, and processes control program
requirements to the subcontractors. The plan shall inclrsk

a.

b.

c.

d.

e.

f.

g.

h.

i.

j.

k.

1.

m.

n.

PMPCB operating procedures, membership, responsibilities, authority, meeting schedules,
PMP review promhues, PMP approvalhiisapproval procedures, acquisition activity
irsvolvemen~and plans for updating the operating procedures the definition of the role and
authority of each PMPCB membec and relationships with various groups with the prime,
associate, and subcontractor organizations. (see 5.2).

Definition of the Program PMP Baseline, procedures for appmwing PMP not included in the
SQ Baseline or the ELV quality baseliie, and the requirements for listing PMP its the Program
Parts, Materials and Processes Selection List (PMPSL).

Procedures for identitlcation and control of long lead, registered, and prohibited PMP. (See
3.1.9, 3.1.24 and 3.1.22)

Shelf life control plan. (See 5.4.6)

Parrs and materials application derating. (See 5.4.3).

PMP vendor smveillairce and audit plan. (See 5.5.2)

PMP qualification plan that describes how new PMP will be qualifkd for the intended end item
application. (See 5.10)

Incoming inspecdon andtcst. @l. (see 5.45.)

Dcsuuctive Physical Analysis (DPA) plan. This plan shall include a list of those part types that
require DPA as part of incoming inspection. (See 5.4.5)

Defective parts and components controls program. (See 5.11)

PMPCB coordination and interactions with other program control boards i.e., coti]gurarion
(CCB), failure review (FRB), mass properties (MPCB), and material ~view (MRB).

Coordinated procurement plan, if applicable. (See 5.5.3).

Radiation hardness assurance program plan as required. (See 5.6).

Electrostatic dkcharge (ESD) control plan.

5-1
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o.

P.

q.

r.

s.

t.

u.

MIL-STD-1546B

Corrosion prevention and control plan.

Contamination prevention and control Plan, as required.

Implementation plan for using the Defense Electronics Supply Center (DESC) JAN Class S
Operating Stock Program for the procurement of JAN Class S parts. (See 5.5.4).

Subconmactor PMP management plan.

Standardization of program PMP.

VLSI qualification and procurement plan

Alternate QCI and small lot sample plans, as required. (See 5.4.7).

5.2 01 B~
A Parta, Materials and Processes Control Board (PMPCB) shatl be instituted and operated by the
contractor. The boaxd shatl be responsible for the plarmfig, managemen~ and coordination of the
selection, application, and procurement requirements of alt parts, materials and processes intended
for use in the deliverable end item(s). PMPCB findings, decisions, and directions shall be witiln
the contractual requirements, and shall be binding on all applicable contmctors and subcontractors.
Participation of the acquisition activity at PMPCB meetings is encouraged to ensure real-time
approval/disapproval of PMPCB decisions and actions. When necessary, the acquisition activity
decisions shall be provided within a mutually agreed upon period.

5.2.1 ~
The PMPCB Chairman shalt prepare and distribute PMPCB meeting agenda, conduct PMPCB
meetings, prEpare and disrnbute meeting minutes (Data Item Description, DI-A-7089), and manage
the PMPCB.

5.2.2 ~
The PMPCB membership shatl include at least one member from each appropriate contractor and
subcontractor. The responsible contractor shall appoint the PMPCB chairman. The acquisition
activity shall appoint a representative and shall be an active member of the PMPCB. Other
members may be designated by the acquisition activity or the PMPCB chairman. Each member
shall be supported in technical matters as required Each member shall have the authority to
commit his activity, organization, or company to PMPCB decisions within the scope of the
applicable contract. Representation at individud meetings shall be rcquiruL consistent with the
scheduled subject matter on the agenti The acquisition activity repst%entative shall be afforded
the opptmrity for attendance at att PMPCB meetings.

5.2.3 ~
The authority to conduct PMPCBS may be delegated by the prime contractor PMPCB chairman to
major contractors/subcontractors. Each organization so delegated sh~l SUPPiYthe mspnsible
activity PMPCB with meeting minutes documenting decisions in a timely manner. Att information
shall be made available to each higher acquisition activity. Each higher acquisition activity retains
the right of disapproval of delegated PMPCB decisions.

5.2.4 ~
The PMPCB shall conduct meetings as follows:

a. A pst award organizational PMPCB meeting shall be convened by the contractor. The
chairman shall coordinate the date and location of the meeting with the acquisition activity, and
inform proposed member activities of the schedule and meeting agenda. The purpose of this
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initial meeting is to establish responsiblfities, procedures, and working relationships to allow
the rapid transition to an operational PMPCB.

b. Regularly scheduled meetings shaff be held as determined necessary by the PMPCB chairman
These meetings shall address, as a minimum, prcdefined agenda items for discussion.

c. Special PMPCB meetings maybe caflcd by the PMPCB chaimran to discuss special items
which may require expeditious resolution. Adequate notification shaff be provided to all
PMPCB members.

d. PMPCB meetings maybe accomplished either in person, via telephone, or other media such as
telelvidco conference.

5.2.5 IIMPCB

a. ‘llre PMPCB shall establish operaring proccdmes in accordance with this standard.

b. The PMPCB shall estabfish and maintain a Parts, Materiafs and Processes Selection List
(PMPSL). The PMPCB shall review and approve the initkd version and subsequent revisions
to the PMPSL. The PMPCB shall wiew and approve afl Parts (Materials or Prccesses)
Approvaf Requests (PARs) (MARs), with supporting details.

c. Through interface with design activity, the PMPCB shalI ensure the design selection and use of
PMP which meets the technical program requirements. The order of precedence shall be the
basis of PMP selection. (See 5.5.5).

d. The PMPCB shall ensure the procurement of PMP in the orders of precedence as specified in
the contractual program requirements. (See 5.5.5).

e. The PMPCB shafl ensure derating of aff electronic parts and adequate design margins for
mechanical parts used in deliverable end items. The PMPCB shall review and approve any
proposed &viations from the technical program requirements.

f. The PMPCB shall ensure the establishment of Destructive Physical Analysis (DPA) poficies,
procedures and reporting formats. DPA problems and anomafies of concern shafl be reviewed
by the PMPCB.

g. The PMPCB shafl ensure the review of the results of DPA, Material Review Board (MM)
actions, failure analyses, and any other detaifs pertaining to PMP. Alf PMP problems shall
require disposition by the PMPCB.

h. The PMPCB shall ensure the timely identification of long lead and other problem
procurements.

i. The PMPCB shall ensure the identification and configuration control of any changes to
PMPCB approved documentation.

j. The PMPCB shall ensure that laboratories and analysis facilities used for evacuation of PMP
are reviewed for capabilities of equipment and personnel before performing analyses in
compliance withthisstandard.

k. The PMPCB shafl ensure that afl screening and testing of parts is conducted by laboratories
with personnel, equipment and software that arc capable and controlled.
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5.2.6 ~PCB ~
The PMPCB shall ensure that all PMP approved for use meets system performance and reliabilky
requirements. Alf PMPCB &cisions will be documented in the meeting minutes. All supporting
technical anrdysis wilf be provided and any additional analysis and tests in accordance with
PMPCB direction will be conducted and attached to the meeting minutes. The PMPCB shall have
the authority to approve technical changes to the detail PMP requirements under the following
conditions:

a. When baseline changes fall into one or mote of the categories specified below.

1. Variation from design and constmcdon requirements of the detail specification

2. Screening and lot acceptance tests and acceptance criteria deviations from the detaif
apeciflcations.

5.3 of PMP
The contractor shall manage the selection of PMP in accordance with criteria specified in this
standard. PMP shalf be selected to meet the established reliabWy and environmental conditions
specified for the using system. The contractor shall develop a Parta, Materials, and Processes
Selection List (PMPSL) (Data Item Description, DI-MISC-81277) and an As-designed Parts,
Materials, and Processes List (ADPMPL) (Data Item Description, DI-MISC-8 1276) to be used by
alf contractors and subconmactors on the program for design and manufacture of flight and
qualification hardware. When appropriate, subcontractors may have a PMPSL which meet aff
rtxpirements of this standard The initial version of the PMPSL shall be submitted to the
acquisition activity for approval. Subsequent revisions to the PMPSL shalf be swiewed and
approved by the pMpCB. The PMPSL shall include i+ PMP identified jn the Space Quality PMP
Baseline (3.1.25) as tailored for the program’s use or the ELV Quality PMP Baseline (3.1.8).
PMP not included in the PMPSL shall be documented on a Parts Approval Request (PAR) or
Material ApprovaJ Request (MAR) and submitted to the PMPCB for review and approval.

5.3.1 ~ Prouxi.w Seleclum_bI (PMPSLJ
. .

The PMPSL shall be in accordance with the requirements spe@fledin Appe&ix D and Data Item
Description, DI-MISC-81277. Limited application and registekd PMP shall include information
on applicable restrictions and reasons in the PMPSL.

5.3.2 ~ The use of PMP not
approved for use must be technically justified and added to the PMPSL. A“PAR/MAR will be
psepased and submitted to the PMPCB for approval. we PARfMAR must include appropriate
justilcation that shows that an existing PMPSL PMP nor any other space qualified PMP is
satisfactory, and that the reliability anafysis supports the use of the non-standasd PMP. When
required by a Contract Data Requkments List (CDRL), the PAR/MAR shall be in accordance with
DI-MISC-8G071.

An exception to this requirement is whese a part is procured to program technical requirements and
processed on a space qualified line by a supplier main@sing current space quality Class S QPL, or
Classes V or K QML status.

Additional exceptions for unique ELV ~quirements am includ@ in Appendix C.

5.3.3 ~ Parts. Matdakiiml prom%%%List ~ADWlli The ADPMPL
shall be in accordance with Appendix E and DI-MISC-8 1276. An as-built parts, materials and
processes list may k substituted for the ADPMPL.
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~ The PMPCB is responsible to ensure that PMP used throughout the
system meets the application, reliability, quality, and survivability requirements as derived from the
Svstem Level requirements. PMP selected for use shalf be selected from the PMPSL. PMP—, -.-... _. . .. .
engineering shalf review and approve aff drawings and specifications (A level, B level, device
detsif specifications, etc.) to ensure that PMP requirements are met. Tire requirements of Appendix
B, paragraph 20.6, shall be considered for all PMP with radiation hardness requirements;
however, the general provisions of paragraph 20.6 shall be considered for all PMP selection.

5.4.2 Rwieof Parts wLMakiW Parts and materisfs which have been installed in an
assembly, and arc then removed from the assembly for arty reason, shall not be used again in arty
item of tight or spare hardwae without prior approval of the PMPCB.

5.4.3-. A uniform dersdng policy to meet the system requirements shalf he esrsbfishcd
by the PMPCB and used by alf contractors in the program. Exceptions to this denting policy shall
mqdre the approval of the PMPCB. The dersting policy shall address degradation sensitive
parameters and maximum rated variations expected over the program mission life. The policy shall
also inclu& deradng for radiation effects.

5.4.4 ~ . The contractor shall develop and maintain a traceability
and lot control plan in accordance with the requirements specitied below rmdapproved by the
PMPCB. When given a lot date code or batch numkr, the contractor shall be capable of
determining the unique piece of equipment (black box level) by serird number in which the part or
material is instafled or used. Traceability to the serial number of an individual device or to a lower
level of assembly shall be as determined and specified by the PMPCB.

5.4.4.1 ~ All EEE pats and cable assemblies shall have 100%
traceability to the production lot. Any orher parts not included in the above which require
traceability shall be identified in the traceability lot control plan.

5.4.4.2 Parts rmdJW@& One bundmd percent (100%) lot traceabdity
is required for parts and materials used in applications where a failure could jeopardize comfxment
or mission success. Traceability and production or batch lot control for parts and materials used in
other applications shalt he maintained where risk and cost so dictate.

5.4.5 ~ Each contractor shall perform, or be
responsible for the performance of applicable incoming tests and inspections including DPAs of
parts and materirds to ensure that they meet the mquiremetrts of the procurement spcitlcahon.
Unless previously accomplished and accepted by government or contractor fieId personnel,
incoming testing and inspections shall be accomplished upon receipt of the pints or materials. The
inspection and testing of parts and materials shalt be.conducted in accordance with a plan approved
by the PMPCB.

5.4.6 ~ The contractor shall develop a shelf life control program that
identifies the shelf life limitations for all parts and materials to be stored. Tbk plan shall specify
the length of time required and minimum requirements for reinspection, retest, or soy orher action
required to ensure maintenance of space flight quality and reliability. The plan shall be reviewed
and approved by the PMPCB and controls shafl be identified to ensure that the plan is followed
before parts and materirds are issued to assembly. Separate plans for materkd shelf life control and
parts shelf life control am permissible.

5.4.6.1 In addition to general age limitation
considerations, the plan shall identify any specific temperature and humidity requirements for
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storage and any associated limitations on life. Any special environmental requirements (e.g.,
storage in dry rd!mgen) shall be identified.

5.4.6.2 ~ A plan which requires the automatic retesting of all
part types is not required. The plan shall i&ndfy those part types considered to be potentially age
sensitive. The plan shall identify spccitic actions necessary in association with the potentially age
sensitive parts. In general, the plan should consider a pedigree review and actions similar to that
shown below for parts older “than5 years (suggested limit). The plan shall defure the specific limit
for each prwtbased upon logistic~ considerations of parts procurement schedules, program
manufacturing schedrdes, and required program life. When parts exceed specified age limits in
storage, actions shall be taken as specified ig the control plan or the PMPCB shall provide direction
based upon the following considerations:

a. Assess original part quality (Class S, SCD, Class B, etc.)

b. Assess lot history (supplier’s percent defective, quantity used to date, number of failures, etc.).

c. Review of original screetringhest data.

d. Review of problem/GIDEP Alefis.

e. Review of original DPA.

f. Review storage environment controls (temperature, ESD protection, handfing, etc.).

g. When possible, consider application criticality, redundancy, etc.

h. When ~testhescreen appears warranted, assess availability of retest equipment, outside
rescreen facilities, potential for part damage during rescreening, etc.

i. Program technicat requirements for screening sh@ be used as guidance for any planned
rrwreening of product due to shelf life limitations.

5.4.7 Use of ~
I?latM The contractor may implement an alternate Q@ity Conformance Inspection (QCI) plan
and a small lot sample plan for small lot quantities in accordance with the program’s technical
requirements. The PMPCB shall review and approve these pla!rs. These plans maybe used under
the following conditions:

a. The product(s) being purchased is not listed in the program’s space quality baselime.

b. The product(s) being purchased meets the order of precedence rwquircments of 5.5.5.1,
5.5.5.2.1, or 5.5.5.2.2 herein (except for the space qurdity baseline).

. ..
c. Implementation criteria as defined in the progmsn’stechnical requirements is satisticd

5.5 of Parts. Pro~

5.5.1 ~ The PMPCB is responsible for
the selection and qualification of PMP suppliers, vendors, laboratories and manufacturers.

5.5.2 ~ surv~
. .

The PMPCB shall
establish a policy and procedures for the pcriodc surveillance and auditing of suppliers, vendors,
laboratories and manufacturers to ensure compliance to procurement, quality, reliability and
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survivability requirements. Contractor surveillance of laboratories, suppliers, vendors, and
manufacturers which have been approved as a pam of QPL or QML program for products listed in
the space quality baseliie is not required. When surveillance/audit data is available from other
sources (e.g. other conuactor programs, odrer contractors/subcontractors, independent audits
reports, etc.) the contractor may utilize the results of the data contingent on the review and approvaJ
by the PMPCB. Acceptability of the data shall k based on technical considerations, as well as
timeliness and confidence in the smme of the data.

5.5.3~ Implementation of a coordinated procurement program is
highly encouraged When appropriate, the PMPCB shrdl establish policies for the use of
ccmdinated procurements for rdl contractors and subconrnctors use. This may include the use of
common specitlcations, management rqxmsibllities, purchase agme.ments, monitoring, and
quality assurance. The PMPCB (and procurement organizations) may ensure that a master
purchase agreement allows authorized subcontractors to initiate their own procurements within the
scope and framework of the master purchase agreement.

5.5.4 ~!30D~ A JAN Class S Operating Stock has
been initiated by the Defense Logistics Agency (DLA) to allow contractors to procure JAN Class S
parts that axe.readily available fhm stock (inventory). This reduces procurement lead times, and
allows smafl quantity ordering. Contractors are encouraged to procure from the JAN Class S
Operating Stock. The PMPCB shaff provide a forecast semi-annually (when requested) for the
expected JAN Class S parts usage to USAF/Space and Missile Systems Center (SMC).

5.5.5 ~ Parts khsumtw Order of Prwkw . EEE parts shall be procured
in the order of pme&nce &fined for space vehicle or expendable launch vehicle programs as
applicable

5.5.5.1 Swe veWdhwanw The procurement order of precedence shall be as
follows:

1st OrdeX Space Quality Baseline

2nd Ortkx Parts procmed to contractor prepared drawings meeting program technical
requirements. The contractor is encouraged to place orders with manufacturers
willing to pursue quafitication to space quafity baseline QPLJQML.

3rd Or&r Parts procured to QPIJQML not listed in the SQ baseline (e.g., Class B microcircuits
and JANTXV semiconductors) and screened to program technical requirements.

Order of precedence #3 is intended for use on a very limited basis and only in cases where there is
a major threat to the program schedule. Parts procured to the requirements in #3 maybe approved
by the PMPCB for use under the following circumstances:

a. Rwrs procured to #1 or W cannot he accomplished in time to satisfy program schedules.

b. Order of precedence #3 will be used on a limited basis undf parts meeting the requirements of
#1 or #2 are available. A ptncbase order to the rrxquirementsof #1 or +52should be awarded
prior to the use of parts procured to the requirements of #3. Exceptions to this requirement
shall be approved by the PMPCB.

5.5.5.2 The procurement order of
precedence shall be as follows:

5.5.5.2.1 Si@e String_&lems / Cmcu.tk
. .

Parts for use in non-redundant
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systems/applications shall be procured in the order of precedence below:

a. Microcircuits, semiconductors and hybrids:

1st Order. Space vehicle space quality baseline or ELV quahty baseline

2nd Order. Parts procured to contractor prepared drawings meeting program technicaf
reqrsirement$ or

Parts procur@ to QPM/QPL not listed in Appendices A and C (e.g., Class
B microcircuits and JANTXV semiconductors) and screened to program
technical requirements

5.5.5.2.2
. .

~ Parts for use in redundant applications shall
be prmured in the order of precedence as specifkd below:

Space or ELV quality baselirrq or,

Parts procured to contractor prepared drawings meeting program techrdcsl
requkment$ or,

Pam procured to QML/QPL not listed in Appendices A ~d C (e.g., Class
B microcircuits and JANTXV semiconductors) and screened to program
technical requirements

5.6 ~
When required, the contractor, through the PMPCB, shall develop and conduct a hardness
assurance program in accordance with Appendix B. The hardness assurance program plan shall
address all phases of the flight hardware program including the &sign, test, and production.

5.7
PMP contained in umncdified government furnished eqqipment used in the end item of the cosrmact
shalf not be subject to PIv& control.

5.8 ) (cow
The requesting user shall @monstrate to the PMPCB pat the COTS items meet the reliability,
environmental, and survivabWy (ii required) requirements of the contmc~end item.

5.9 e Parts Wor~ (SPWGI
The contractor is encouraged to provide representation to the USAF SMC Space Parts Working
Omup meetings. These mketings are usu~y held periodically (approximately annually) at or near
the USAF SMC. The purpose of these meetings is to provide a fomm for the exchange of
information relating to technical, procurement? application, and status issues of interest involving
space programs and especially space quality parts, materials and processes. The primary focus is
on genemJ PMP issues or ;tems including thejr selectjon and procurement.

5.10 PMP QudJkUu.
. .

5.10.1 GQUXII. All PMP, including any processes developed to accomplish rework or
remofit, shaff be qualitled for program use. Only qualified PMP shall be used on flight hardware.
For each nonquafified PMP, the contractor(s), through the PMPCB, shall prepare a quahilcation
plan and procedure. For electronic parts, the qualification plans and procedures shall be based on
the program technicaf requirements. The qualification plan shall identify all conditions and testing
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necessary to meet the program and mission reliability and qualification requirements. These plans
and procedmes shall be reviewed and approved by the PMPCB. A summary report of
qualification test nxslts shalf be submitrcd to the PMPCB. The PMPCB shall maintain an up-to-
date listing of the qrralfilcation status of all program PMP. Test methods used for qualification of
PMP shalf be in accordance with applicable specifications and shall include test methods for any
additional tests necessary to fully qualify the part for its intended use in the system.

Qualification of PMP may be expedited by the following

a. Initial selection of PMP using applicable military specified PMP pmwiously qualified for use on
space and launch vehicle programs.

b. Proof testing of all parts and materials to the program requirement levels.

c. Vendor audits and certification.

d. Satisfactory completion of tests on engineering models that use the PMP.

5.10.1.1 ~ As part of the quahfication plan for each nonquahficd
PMP item, the contractor(s) shall insure that the nonqualifkd PMP item supplier has an established
matmfacttuing baseline (3.1.10) as &tcrmined by the PMPCB and xeview the manufacturing
baseliie for compliance to the program’s technical requirements. The manrrfacmisrg baseline for
all other PMP shall be reviewed and controlled as determined by the PMPCB.

5.10.2 Parts, materials, or prwesses may be qualified
by extension when either of the following criteria are mec

a. The parL material, or process was successfully used in a prior but recent space application in
which the application environment conditions of use and test were at least as severe as those
mc@rcd of the candidate PMP for qualification.

b. The part or material is of identical construction or contains constituents identical in composition
and near identicaf in signitlcant properties as the previously qualified pat or material. The pat
or matcriaf is manufactured by the same manufacturing facility to the same manufacturing
baseline as the previously qualified part or materisf, and the utilimrion of the part or materiaf
does not result in criticrd stresses or mechanical strain (such as due to rhernrrdmismatch)
greater than the previously qrrafified part or material.

Qualification by extension shall be based on a review of supporting data by the PMPCB.

5.11 ~arts ~ Control Pr_ . The PMPCB shall review
and evrduate Government Industry Data Exchange Program Alerts (GIDEP ALERTS), industry
problem alert bulletins, and other available information reladrrg to defective PMP to ensure that
defective PMP are not selected for the design or procured for use, or used in system equipment.
PMP indicated as defective in any GIDEP ALERT, industry problem alert bulletins, industry
problem notices or alerts, or other sources of problem information shall not be approved for use
unless the indicated defects or failures have been corrected or identified and approved pswenrions
implemented to eliminate the cause of the defects or failures in the parts to be used in the flight
hardware.

5.12 ~ . . As determined by the PMPCB, failure analysis shall be performed on
part and material failures experienced during assembly and testing. Failures shall be rmatyzed to
the extent necessary to understand the failure mode and cause, to detect and correct out-of-conuol
processes, to determine the necessmy corrective actions, and to determine lot disposition. When
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required, a Failure Summary and Analysis Report (FSAR) in accordance with DI-RELI-80255 and
Appendix F herein shalt be prepared and reviewed by the PMPCB. The PMPCB shall determine
and implement appropriate corrective action for each PMP failure. All failures, and the results of
final failure analysis, shatl !x reported to the PMPCB. Failure analysis reports shall be retrievable
for the duration of the conqact, and sbatl be available to the acquisition activity. When require&a
Failed Item Analysis Report in accordance with DI-RELI-80253 shall be prepared and reviewed by
the PMPCB. Failure of parts procured from the DESC JAN Class S Opetating Stock Program
rcquirE immediate notification to DESc the PMPCB, and the acq@ition acdvity.

5.13 . Preservation, packaging, and packing shall be in
accordance with both the item and the system reqssimments. ~ pmta which are subject to
degradation by electrostatic discharge shall be packaged in accordance with PMPCB approved ESD
procedures.

5.14 ~ . Handling and storage procedures shall be instituted to prevent
part and materiat degradation. These procedures shall apply unti the parts,and materials lose their
individuaMy when assembled into modules, boards, or higher ipdenturt?d Items. The handling and
storage procedures shall be rwairted @rough inspection, kitdng, and assembly and shall be
identified on “build to” documentation. The fouowing criteria sh~ b used as a minimum for
establishing handling and storage procedures for parts and mater+:

a.

b.

c.

d.

e.

f.

g.

h,

i.

j.

k,

Control of environment, such as temperature, humidity, contamination, and pressure.

Measures and facilities to segregate and protect parts and materiats routed to different locations
such as, to the materials review crib, or to a laboratory for inspection, or returned to the
manufacturer from unaccepted shipments.

Easily identifiable containers to identify space quality parts shall be used.

Control measures to lfiit personnel access to parts and materials during receiving inspmion
and storage.

Facihies for interim storage of parts and material:.

Provisions for protective cus~oning, as required, on storage area shelves, and in storage and
trasqxsrtation containers.

Protective features of transportation equipment design to prevent packages from being dropped
or dislodged in transit.

Protective bench surfaces on which p% and materiats arEhandled during operations such as
test, assembly, inspection, and organizing kits.

Required use of gloves, finger cots, tweezers, or other means when handting ~a& to protect
the parts from contact by bare hands.

Provisions for protection of parts susceptible to damage by electrostatic discharge.

Unique parts and materials criteria.

5.15 ~ The program shall maintain records or incoming inspection tests, lot
qttal~lcation and acceptance test data, radiation hardness assurance test data, haceability data and
other &ta as determined by the PMPCB for a period of time specified by the acquisition activity.

5-1o

Source: https://assist.dla.mil -- Downloaded: 2017-02-28T09:55Z
Check the source to verify that this is the current version before use.



MIL-STD-1546B

SECTION 6

NOTES

The contents of this section are intended for guidance and information only.

6.1 InkukUk

The standard is intended for use in acquisition contracts for space vehicles, upper stage vehicles,
payloads, launch vehicles, and for their subtier equipments. This standard should be cited in the
contract schedule, or the statement of work, to specify the requirements for the pints, materials,
and processes managemen~ standardization and control pmgrasn for applicable equipment. Note
that this standard is not an appropriate refetrmce in any spaification since it is a management
standard and does not contain technicsf requirements for the parts, materials,and processes to be
used in the equipment. All requirements for data delivery must be listed in the Contract Data
Requirements List of the acquisition conmct.

‘l%etemaybe acquisition contracts for other types of equipment requiring high reliability whese the
special parts, materials, and processes control requirements stated in this standard should be
appl@. For thoseacquisition contracts, this standard may be cited to specify the applicable
reqmrements. However, a statement should be included in the contractor the statement of work
indicating that the words “space and launch vehicle” in this standard arc to be interpreted as the
appl+able equipment. The .~uirements in this standard shoufd therefore be inmrpreted m
applym$ to tie P*, matf=fs, and processes control program requirements for the acquisition of
the apphcable equpment.

The requirements in the text of this standard expand the applicable Parts Control program
requirements as stated in MIL-STD-965 in order to satisfy space and launch vehicle acquisition
requirements. This standard also expands the requirements to apply to materials and processes.

Contracts for ground equipment (e.g., control segments and user segments of space systems)
could apply M.IL-STD-965 for those segments unless it ii determined that a taifored application of
this standard would be mom appropriate for the reliability or standardization objectives of the
program. Note that many space and launch vehicle acquisition contracts include both space and
ground equipment, so if both MIL-STD-965 and thk standard are referenced, care should be taken
to ensm that the applicability of each document is clear.

6.1.1 ~. In addition to this standard other critical
management requirements to be implemented in the statement of work may include requircmerm
for

a. Quality progmm (MIL-STD-1586, MIL-STD-1535, MIL-STD-1520, and MIL-Q-9858)

b. Reliability program (MIL-STD-1543)

c. Contamination Prevention and Control program (MIL-STD- 1246)

d. Safety program (MIL-STD-882 and MIL-STD-1574)

e. Hardness and Survivability program, if applicable (DOD-STD-1766)

f. Program seviews (MII-STD- 1521)
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6.1.2 ~ . Critical technical requirements to be implemented
in the equipment specificahons may include:

a.

b.

c.

d.

e.

f.

PMP technical requirements for space and launch vehicles (MIL-STD-1547)

DPA technical mcpircments for pats (MILTI’D-1580)

Corrosion conmol requirements for materials (MIL-STD-1568)

Elec!mstatic discharge control program (MIL-STD-1686 and DOD-HDBK-263)

Electrical and electmtic equipment design (DOD-E-8983, DOD-W-83575, and MIL-STD-454)

Moving mechanical assembly design (MIL-A-83577)

6.2 ~
. .

The parts, materials, and processes control program requirements in each contract maybe tailored
to the needs of that particular acquisition. Military specifications and stasukds need not be applied
in their entirety. All tailcned applications of this standard shall be clearly jdentiiicd in the
compliance document section of the statement of work of the contract.

6.3 ~
This standard contains a comprehensive management program that requires reliability and
standardization considerauons he applied d@rg all phases of tie program. When this standard is
made compliant in a contract for a concept development phase or for a valkiation and demonstration
phases, it does not imply that space quality technical requirements and management procedures
apply to ~ytilng other than qualification and flight hadware (e.g. they do not apply to ground
demonstration models). Contracts for the demonstration and vali@ion phase are encouraged to
requhe the development of a parts, materials, and processes control program plan and at least a
first draft of the PMPSL. The contractor should, therefore, have a complete understanding of the
entire PMP program to successfully transition into subsequent phases of the contract. The
sraodard is intended to be “self t@oring” in thk respect so that specific t@onng to each phase of
the contract would not be required.

6.4
Data requirements of this document are not to be considered deliverable unless suecifrcsllv
identifi~ as deliverable data in the contractor purchase order and the appropria~ Data Ite-m
Description (DLD)is referenced. When this standard is used in an acquisition which incorporates a
DD Fores 1423, Contract Data Requirements List (CDRL), the data requirements identified below
should be developed as specified by an approved Data Item Description (DD Form 1664) and
delivered in accordance with the approved CDRL incorporated @o the contract. When the
provisions of the DoD FAR clause on data requirements (currently DoD FAR Sub Parr 27.475-1)
are invoked and the DD Form 1423 is not usrd the data specii%d below should he delivered by the
conmactor in accordance with the contractor purchase order requirements. Deliverable data
squired by this standard is cited in the following paragraphs:

Paramap h No. Data Requirement Tltk Auulicable DID NcL

3.1.18.1, 5.3, 5.3.1, App D PMP Selection List DI-MISC-81277
3.1.18.2, 5.3.3, & App E As Designed PMP List DI-MISC-8 1276
5.1 Parts Control Program Plan DI-MISC-80526
5.2.1 Confenmce Minutes DI-A-7089
5.3.2 Parts Approval Requests DI-MISC-80071
5.12 & APP F Failu~ Summary and Analysis Report DI-RELI-80255
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5.12 Failed Item Analysis Report DI-RELI-80253

(Data item descriptions related to this standad are listed in DoD 501O.12-L., AMSDL. Copies of
data item descriptions required by the contractors in connection with specific acquisition functions
should be obtained from the Naval Publications and Forms Center or as directed by the contracting
officer.)

a. Parts, Materials, and Processes Control Plan. Data Item Description, DI-MISC-80526, Parts
Control Program Plan. The preliminary parts, materials,and prccesses controlprogram plan
should be provided to the PMPCB for review and to the acquisition activity for approval
within 30 days after corm-actaward, or as deddcd by the PMPCB. The final parts, materials,
and processes control program should be provided to the PMPCB for review and to the
acquisition activity for approval prior to the Preliminary Design Review.

b. Parts, Materials, and processes Selection Lk.t (PMPSL). Data Item Description, DI-MISC-
81277, Parts, Materials and Processes SeIection List (PMPSL). It is important to require that
the contractor list the industry generic number on the PMPSL to allow independent computer
searches for suspect parts. The initial issue of the PMPSL should be provided to the PMPCB
for review and to the acquisition activity for approval shortly after contract award and sdways
prior to the Preliminary Design Review.

c. Electromagnetic Medium. Delivery of data in electromagnetic medium is required. The
PMPSL (see Appendix D), ADPMPL (see Appendix E), and FSAR (see Appendix 1?)DIDs
require data to be generated and delivered on an electromagnetic medium, however, they are
designed to allow flexibility by the contractor for determining format. For existing programs
where a conuactofs in-house data managements ystcm in not electromagneticmedium based
and it may not be cost effective to !ransfer the data to electromagnetic medium, the acquisition
activity may approve acceptance of paper submittals. This should be done on a case by case
basis.

6.5 ~
The contractor proposal shotdd clearly set forth the plans and procedures for implementing a cost
effective high reliability PMP management program. The proposed plan should define the scope
and depth of the contractors effon.s including his management approach, organization, staffing
planning, technical aspects, and the relationship of the PMP program to the conuactors other
technical and management programs.Thisshould cover the technical and management
requirements of the standard.

6.5.1 A@gdkn of PMP Bas~ Compliance with the Space Quality PMP Baseline,
Appendix A, to the maximum extent practicable. Note that on contracts for follow-on production
of existing designs, the Space Quality PMP Baseline may be the as-designed parts and materials
list for the earlier production, updated to account for recommended PMP improvements.

6.6 ~PCAG Functiw
The function of the MPCAG is to act as an advisor to the acquisition activities and contractors in its
assigned commodity classes. The MPCAG would recommend standard parts or inventory parts
that meet the design requirements of the equipment or system in which the part is to be used.
Moreover, the MPCAG accepts technical information about s~cification changes necessary to
make a specification usable, and request action with the military activity responsible for that
specification to expedite appropriate changes. NOTE For a complete listing of the commodity
classes for which the MPCAG is res~nsible as well as a listing of contact points with addresses
and telephone numbers, see MIL-STD-965.
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6.7 ~ The following specifications, standards, handbooks and data
item descriptions rue for reference purposes only. They do not add PMP management
requirements beyond the scope of thk docurnen~ bowever, they can be used to aid in the
development of the various PMP plans and prcmdurcs stated herein.

DI-A-7089 MJIAWD-1535
MJL-A-83577 MJL-STD-1543
MJLQ-9858 MILA3TD-1547
ML-W-83575 MJL-STD-1568
MIL-sTD-454 MJL-STD-1574
MIL-STD-965 MIL-STD-1580
MIL-STD-975 MIL-STD-1586
MJI--STD-882 DGD-STD-1686
MIL-STD-1246 DGD-STD-1766
MIL-STD-1520 DGD-HDBK-263
ivlJLSTD-1521 DOD-E-8983

Unless otherwise indicated, copies of fedcdand military specifications, standards, handbmks,
and data item descriptions are available from the Naval Publications and Forms Center, (A’ITN:
NPGDS), 5801 Tabor Avenue, Philadelphia, PA 19120-5099.

Baseline parts
Class S PMP
control board PMP baseline
JAN Class S PMPCB
lot PMPSL
materials processes
MPCAG regisremd
operating stock selection list
space

custodians ~paring Activity
Air Force -19 Air Force -19

(Project No. 1820-FO08)
Document 1275b Arch 1204b
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APPENDIX A
SPACE QUALITY BASELINE

This appndix is a mandatory part of the standard. The information contained is intended for
compliance. This section lists those PMP items that are approved for use in space systems by the
acquisition activity and shall be listed in the PMPSL.

PMP space.quality baseline is listed in three sections:

1. Approved Parts

II. Approved MWTidS

IIL Approved Processes

Section I
Approved Parts

a. Microcircuits MIL-M-385 10, Class S, Part I or Part II of QPL.

Integrated Circuits ML-I-38535, Class V QML.

Hybrid circuits MJL-H-38534, Class K.

b. DiOCkS MIL-S-19500, JANS, QPL, Part I or II.

c. Transistors MJL-S-19500, JANS, QPL, Part I or II.

d. Cerasnic Capacitors MIL-C-123, QPL.

d. Tantalum (solid) Capacitors MIL-C-39003/10, failure rate level C, QPL.

e. Mica Capacitors MJL-C-87 164, QPL.

f. Fixed Film Capacitors MIL-C-8721711, /3, and 14, QPL.

g. Metal-Film Resistors MIL-R-87254, QPL.

h. Low pass RF/EMI Filters MIL-F-28861, Class S, QPL.

i. Comectors:

circular MIL-C-38999: For Series I and II: Classes G & H
For Series IJI and IV: Classes G & H

Rectangular D MIL-C-24308: Classes: D, K, and M.

Rectanguku Microminiahm MIL-C-83513 Class M, Finish N

Printed Wiring Board MJL-C-55302

RF (Microwave) MIL-C-39012
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APPENDIX A

Section II
Approved Materials

a. Wire and Cable prcxured to

MIL-W-22759133, 44,45, and 46
MIL-C-27500 Types SC, SR, SS, and ST

b. Aluminum AllOyS

QQ-A-250 Plate and Sheet
QQ-A-200 Bar and Rod, Extruded
QQ-A-225 Bar, Rod and Wire
QQ-A-591 Die castings
MIL-A-21 180 Sand castings
QQ-A-367H(2) Hand Forging

c. Copper
QQ-C-576
QQ-C-502

d. Corrosion Resistant Steels
MIL-S-5059
QQ-S-763
QQ-S-766
MIL-S-2504

e. Magnesium
QQ-M-44
QQM-31

f, Tungsten
MIL-T-21014

h. Steels
MIL-T-6736
MIL-S-6758
MIL-S-5000
MIL-S-8844
MIL-S-18729
MIL-S-5626

i. Solder
QQ-S-571
MIL-F-14256 Types R and RMA

NON-METALLICS

A-2

Source: https://assist.dla.mil -- Downloaded: 2017-02-28T09:55Z
Check the source to verify that this is the current version before use.



MIL-STD-1546B

APPENDIX A

a.

b.

c.

d.

e.

F.

g.

h.

I.

i.

j.

mmewes
MIL-A-2546

Ceramics
MIL-174

Coating, Foaming Molding and Potting Compounds

MIL-I-16923
MIL-I-46058

Cord and core

MIIA-3158
MIL-C-7438

Elastomers
MU--R-83248
MIL-R-25988

Gas and Liquids
ML-A-18455
MIL-C-81302
MIL-P-27401
MIL-P-27404
MIL-P-27407

Lubricants
MIL-L-4601O

Marking, primers Paints
MIL-I-43553
MIL-P-23377
MIL-C-83286

Plastics, Laminates and Fabrics Rubbers,
MIL-P-2224 I
MILP-81390
MIL-P-24074
MIL-P-46036
MIL-M-14
MIL-I-17205
MlL-P-l 8177
ML-P-13949
ME-R-83248

Tapes
MIL-I-43435
ME-I-15126
MLL-I-23594

Thermal Control Materials
MIL-I-631

A-3

Source: https://assist.dla.mil -- Downloaded: 2017-02-28T09:55Z
Check the source to verify that this is the current version before use.



MIL-STD-1546B

APPENDIX A
ML-P-46112
MIL-F-21840

k. Tubing
MILI-23053
MWY-1 140
MIL-S-85848

Section III
Approved Processes

a. Platings and coatings as follows:

Gold
Nickel
Elecndess
Silver
Copper
Chromium
Rhodium
Tin-Lead

Nickel

MIL-G-45208
QQ-N-290
MIL-C-26074
Q@-365
MIL-C-14550
GG-C-320
=-R-46085
MIL-P-81728

b. Soldering in accordance with the follows:

MIL-STD-2000
NHB 5300.4 (3A)

c. Brazing, soldering (nonelectrical), and welding in accordance with the following

MIL-W-6858
MIL-W-6873
MIL-B-7883

d. H~~4c~tcsnd Surface Hardening

MJL-H-6875
MIL-A-22771
MIL-H-7199

e. Metal Fabrication Assembly
MILS-13165
MJL-A-21180

. ..
f. Metal Machining Chemical Milling

ML-C-81769

g Adhesive Bonding
MILA-83376 Non-structural adhesive bonding
MIL-A-83377 Stmctural adhesive bonding
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APPENDIX B
HARDNESS ASSURANCE

10.

This appendix is a mandatory part of the standard. The information contained is intended for
compliance. This appendix provides the detailed requirements for managing a PMP radiation
hardness assurance program for space and launch vehicles.

The contractor shafl develop and implement a Radiation Hardness Assorance (RHA) program for
the design, development and production of all space flight hardwma The hardness assurance
program shalf be through the RHA Program Plan.

20.1 ~) ProgMUUhl
The contractor shall develop, document and maintain a RHA Program Plan that details radiation
hardness assurance tasks and responsibifiries for assuring pats and materiafs meet RHA
requirements. The RHA Program Plan shafl inclu& the foffowing:

a. Organizational responsiblfity and fines of interaction.

b. prime contractors interaction with subcontractors.

c. Part/material selection and qualification.

d. Alternative design and procurement considerations for risk assessment.

e. Method for derivation of radiation requirements for parts and materials.

f. Method for determining pat and materird specification requirements in consideration of
radiation environments and system engineering applications.

g. Development and maintenance of a radiation characterization data base for parts and materials.

20.2
The contractor shall prepare a RHA Design Guidelines which deraifs or references afl radiation
anafysis procedures, test prcsxdures, &ta formatting and reporting requirements for materiafs and
for electronic piece parts. This document shall include, but not be limited to:

a. Circuit schematic, functional description, pin-out, operation conditions, and application of each
critical circuit. Only requirtd for elecuonic piece parts.

b. Specification of worst case radiation environment for each critical material and for piece parts in
each criricaf circuit.

c. Specification of end point electrical parameters, tolerances, recovery times following a nuclear
event, and parameter values at the end of mission.

d. The list of piece parts for each critical circuit showing the radiation design margin between
worst cast circuit requirements and the degradation of piece parts due to radiation.

e. The list of materials subject to radiation degmdation showing the radiation design margin
between the worst case requirements and the anticipated degradation of the material over its
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design life.

f. Part categcnizarion in each crhicsf circuit and each environment.

g. Results of hardness veritlcation anafyses and tests.

h. Testability requirements and description of hardness assurance test itemshest structures and
process monitors.

i. List of criticaf design, layout rules, and processing parameters in each radiation environment.

j. Lot acceptance criteria and test results.

k. Speciaf controls, screening and testing specifkd for parts with inadequate design margin.

20.3 of ~ Revie~
The contractor shafl have an RHA representative at alf applicable design reviews, including
pmliiinmy and critical design reviews. The contractor shalf ensure that all system design
decisions are evaluated for their effect upon the hatdrress assurance of the system and its
components. In addition, the representative shall ensure that the RI-IAProgram Plan, the RHA
Design Document, and the detailed specification asEupdared to incorporate any hardness assurance
critical decisions made at the design reviews.

20.4
The prime contractor shaUflow down the applicable RHA requirements, as determined by the
PMPCB, to the subcontractors to ensure system hardening requirements me met. This includes
ensuring the subcontractors have the capabihy to meet program RHA requirements. Timely
communication channels between the subcontractor’s RHA activity and $e prime comractofs
RI-IAorganizations shafl he maintained.

20.5
The order of precedence of 5.5.5 shall apply to radiation hardened parts. When hardness assured
parts and materials in accordance with the space quafity basefine (3.1.25) are unavailable or do not
meet the program’s radiation requirements, the contractors may develop detailed specitlcations or
contractor prepared drawings for parts and materiafs upon approvaf by the PMPCB. Afl technical
rtquixements for radiation hardness shall be included in the detail specifications or contractor
documentation, either directly stated or by reference to orher documents. In addition, the
procurement document should include a list of approved radiation test facilities. The detail
specification or contractor pmpamd drawings shafl include:

a. Radiation test methods and test circuits.

b. Sample size and sampling method

c. Radiation types and specification level.

d. Pre- and post-radiation response parameters and failure criteria.

e. Data reporting and analysis.

f. Dosimetry requirements

g. Special radiation tests such as elecrncd or radiation screening tests.

B-2

Source: https://assist.dla.mil -- Downloaded: 2017-02-28T09:55Z
Check the source to verify that this is the current version before use.



MIIXSTD-1546B

APPENDIX B

20.5.1
The contractor shafl ensure radiation characterization of parts and materials for the specified
radiation environments. The radiation characterization may be based upon existing data bases
analyses and/or design margins with review and approval by the PMPCB.

20.5.2
The conmactor shall perform and document radiation analyses based on the part or material
radiation cbaracterimtion data to ensuse that under worst caae conditions, critical circuits or
materirds we.capable of meeting the RHA requirements.

20.6 ~
Consideration of various RHA technologies shall be made prior to their selection for use. Trade
studies that optimize pformance, cost, schedule, power, weight, producibility, and technical risk
shalf be accomplished. When possible, proven technologies should be chosen before emerging
technologies to mitigate technical risk. Selection preference should also be given to those
technologies prcduced by more than one supplier. Not onlywillcompetitioneffect the costof
hardware, but second source availability reduces the risk to program associated with supplier
failures.
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APPENDIX C

EXPENDABLE LAUNCH VEHICLE
QUALITY BASELINE

(ELV)

This appendix is a mandatory pat of the standard. The information contained is intended for
compliance. This section lists those PMP items that are approved for use in expendable launch
vehicle applications by the acquisition activity. The ELV quality baseline may k. tailosed by the
acquisition activity for each spccflc program.

The ELV quality baseline is listed in rhree sechon~

Section I

Section II

Section III

a. Mkmcircuits

b. Semiconductors

C Hybrids

d. Capacitors

e. Resistors

f. Relays

g. EMI Falters

h. Fuses

Approved Parts

Approved Materials and Processes

~V PARIMAR Additional Provisions

SECTION I
APPROVED PARTS

Same as Appendix A

Same as Appendix A

Same as Appendix A

MIL-C-123, QPL
MIL-C-87164, QPL
MIL-C-8721711, 13, and 14, QpL
MIL-C-XXKW1Ofailure rate C, QPL
MIL-C-20, failurv rates S, C, D, or E, QPL
MIL-C-19976, faihne rates S, C, D, or E, QPL
MIL-C-23269, failure rates S, C, D, or E, QPL
MIL-C-39006, failure rates S, C, D, or E, QPL
MIL-C-39014, failure rates S, C, D, or E, QPL
MIL-C-55365, failure rates S, C, D, or E, QPL
MIL-C-55681, failure rates S, C, D, or E, QPL
MIL-C-83421, failure rates S, C, D, or E, QPL

MIL-R-87254, QPL
MIL-R-39C05, failure rate S or R (if S not QPL), QPL
MIL-R-39007, failure rate S or R (if S not QPL), QPL
MfL-R-39009, failure rate S or R (if S not QPL), QPL
MIL-R-39017, failure rate S or R (if S not QPL), QPL
MIL-R-55 182, failure rate S or R (if S not QPL), QPL
MIL-R-55342, failure rate S or R (if S not QPL), QPL

MIL-R-39016, failure rate P or R, QPL
MIL-R-6106, failure rate P or R, QPL

MIL-F-22861, Class S QPL

MIL-F-23419, QPL
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i. Magnetics

j. Connectors

k. Crystal Oscillator

1. Mechanical

a. Wire and Cable

Internal Box Only

b. Soldering

c. PWB Assembly

d. EEE Component
Mounting

e. Others

MTL-STD-1546B

APPENDIX C

=STD-981, Class S QPL
MIL-T-27, Class S QPL
+21038, Class S QPL

MIL-C-38999, QPL
MIL-C-24308, QPL
MIL-C-26482, QPL
MIL-C-55302, QPL
MIL-C-83723, QPL
MILC-83733, QPL
MIL-C-3655, QPL
MILC-5015, QPL
MIL-C-39012, QPL

MIL-O-5531O, QPL

Parts procured to military specifications listed in the Department of Defense
Index of Specifications and .%atrtiards(DODISS), QPL, selected per MIL
STD-970 and listed in the program’s approved PMPSL.

SECTION II
APPROVED MATERIALS AND PROCESSES

MIL-W-22759116, Ill, 118,119,132,133, /34, /35, 141,142, /43, /44, 145,
and /46
MIL-W-8138V7, /8, /9, /10,/11, /12, /13, /14, /17, and /19.
MIL-C-275CKI(equivalent types listed above)

MIL-W-22759/28, /29, /30, and /31.

MIL-sTD-2@3t3
NHB 5300.4

MIL-P-5511O
MIL-P-50884
MIL-C-28809

MIL-STD-275
MIL-STD-2118
MIL-S-45743

Materials and prmesses certifiable to sxcifkuions listed in the Department
of Defense Index of Specflcations and Standards (DODISS) selected in
accordance with MIL-STD-970 and listed on the program’s approved
PMPSL.

SECTION 111
ELV PAR/MAR ADDITIONAL PROVISIONS

For ELV applications, product procured in accordance with program technical requirements or
QMJ.JQPL product screened in accordance with program technical mquimments do not require
preparaaon and approval of a PAWMAR. However, the detailed specification must be approved
by the PMPCB.
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PARTS, MATERIALS, AND PROCESSES SELECTION LIST (PMPSL)

10. &gJ& This Appendix provides the detail requirements for submitting a list of Parts,
Materials and Processes (PMP) in elecuomagnetic format that are approved for design in a specific
contract.

20. ~ The PMPSL, as generated by the work task of paragraph 5.3, shall comply with
the format of Tables D-1 thru D-5. The PMPSL shall be in electromagnetic medium to the
requirements of pwagraph 20.3.

The PMPSL shall be divided into five sections (note “DB is abbreviation for database):

Section 1: General heading (Table D-5).

Section 2: General electronic parts including electromagnetic, electro-optical,
optics, and motors (Table D-1).

Section 3: General materials (Table D-2).

Section 4 General processes (Table D-4).

Section 5: General mechanical parts including nuts, bolts, fasteners, valves,
and hydraulic and fluid fittings. Note: Subassembly/Assembly level devices
shall not be listed in the PMPSL. The PMP used in the design of the
Subassembly/Assembly shall be listed in the PMPSL @able D-3).

A letter “L” shall be placed in the “LTV field column for each ITEM which
has LIMITED APPLICATIONS.

20.1 ~ The PMPSL shall include all the items identified as being required in Tables D-
1 tbru D-5.

a. Pan type shall be in accordance with Federal Cataloging Handbmk H6 and name
mtilers. Related description data such as physical size, hardness assurance
capability, and special handling or material secpircmerrts should be added to the part
description field, and carried over to comments field if extra rcom is required.

b. The comment field need not be completed for each PMP enhy. It should be used
for QPL status, part qualification, part shortages, part rcsrnctions part usage, special
screening requirements, limited application, documentation status, long lead time,
health and safety considerations, or any other appropriate remarks.

c. If identicd parts from more than one manufacturer are approved for usage, the
PMPSL shall have a separate entry for each manufacturer.

d. All subcontractors parts shall bc included in the appropriate section of the PMPSL
and be identified by their cage code number.

note: The word part m.fers to parts, materials, or processes.
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20.2 ~ When the contractor revises the PMPSL, a new copy shall
be in accordance to the same requirements as stated in para 20,20.1,20.3, and Table D-5 (herein).

20.3 ~es for ~ The PMPSL shall lx in electromagnetic
medium such as tape or floppy disk at the contractor% option. The submittal shall be in accordance
with the requirements below

a. Disk submittat shafl be eith.x
5.25” DOUBLE SIDED DOUBLE DENSITY (360 KBYTES)DISK
5.25” HIGH DENSfTY (1.2 MBYTES) DISK.
3.5” DOUBLE SIDED EOUBLE DENSITY (720 KBYTES)DISK
3.5” HIGH DENSITY (1.44MBYTES) DISK

b. Documentation as shown in Table D-5 shsfl accompany each disk.

c. Database fife types shall be eitfrrm
LX3TUS123 FOCUS; EX~, QUATRO/QUATRO PRO,
DATABASE 3+ OR ~ ALPHA ~ RBAS~ PARADOX, ORA~>
FOX PRO, OMNIS $ OR OTHER TYPES WITH APPROVAL.

d. American National Standard Code for Information InterchWge (ASCII) files maybe
used provided the fields are delisritcd or padded with spaces to maintain a constant
record length. Each record shall be terminated by a caniage returd line feed.

e. Magnetic tape is acceptable when the following criteria is met:
Tafx Srmcw 1600,6250 (REEL)/ 3480 (CARTRIDGE)
Tape Typz Nine (9) Track
Tad Labeled Process (Standard/Non Standard) Describe.

Fife Structure:
Name Dsname
Written Format (Code Formation): - ASCIl / EBCDIC
Record Format (~CFM): Flx~ Fixed Block, or Variable
Logical Recotd Length (LRECL = n): Size of Record
Block Sire (BLKSIZE = n): Number of Records @ the Block
Density: 1600 OR 6250 BPI

~AMPLE OF RECORD OUTLAY

FIELD # FIELD NAME CHARACTER WfDTH
1

S?ZE
PRITYPE 10 01-10

DESCRIPTION

2 PARTCHAR 15 11-25

D-2
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20.4 Part C~
. .

Parts shall be classified according to the qualification codes as
follows:

JANS or JAN CLASS S

JANB or JAN CLASS B

QML

JANTKV

JANTX

JAN (no longer available)

PASSIVE PARTS FAILURE LEVEL L (2% per 1000 hours)

PASSIVE PARTS FAILURE LEVEL M (1% per 1000 hours)

PASSIVE PARTS FAILURE LEVEL P or B (O.1% per 10COhours)

PASSIVE PARTS FAILURE LEVEL R or C (0.01% per 1000 hours)

PASSIVE PARTS FAILURE LEVEL S or D (0.001 % per 1000 hours)

PASSIVE PARTS FAILURE LEVEL T (0.0001% per 1000 hours)

CXNNTRACIORSCD REQUIREMENTS

LOCKHEED (LMSC) MONITORED LINE PART

SOURCE CONTROL DRAWING IMPOSING
MIL-STD-1547 REQUIREMENTS

A

B

c

D

E

F

L

M

P

R

s

T

G

H

J

KSMD
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TABLE D-1. JYvIPSL DB fi~C umts

kquited fields and minimum field widths with a recommended format and stmcture

OELD FIELDDATADESCR- DtiNAME FtELD REt2D
KM

1
2

8
9

10

11
12
13
14
15

Parttype.(Rr&stnr,Dkxie,erc.)(note 4)
Partcbanrctmistic(Family type)(note 4)
Partdescription(Voltage,Current,etc.)(notc4)
Partusage(Whereis tbepartusd)(nnte4)
Cmmaxorspec~lcadcmrmmbar
Sqrpfier/psrtmanufacturerrrame
partmsmrfamnehgede (We.Federaf~/H8
CageCndeDictiOnsry)
Manufacturerpartmmrbsr
Genericpartnumber(Commonfy iicccped
commercialpartnumber)
Mifitmy put nmnkr (As defined per applicable
ML SPEC)
Nationatstncknumber
Lmitedspplicatinnfnrpart
Partdsssiikstimr(Seepars20.4)
RadiadonHardrared(nnte4)
Comments(sbsffbe tillednutfnrtimited
sppticsdnn nr any ottrerperdnentdafa)(note2)

PRTIYPE
PRTCHAR
PRTDESC
PRTIJSAGE
SPECNO
MFGNAME
MFGCAGE

MFGPRTNO
GENERIC

NSN
LIMtTED
CLASS
RAD
COMMENT

10

;
26
20
20
6

26
20

20

20
1
1
1

lrm

YES
YES
OPT
OPT

YES

OPT
YES

YEs

OPT
YES
YES
YEs
YES

NOTES

1. “OPT” found in the - field column indicates that data need not be entered for that
field, but shafl be PART of the database structure

2. Field # 15 (COMMENTS) Maybe left blank if no pmtinent information exist.

3. Field # 14 to be left blank for non radiation hardened parts.

4. Sample inputs for part typ.

PART TYPE PART CHAR PART DESCRIPTION PART USAGE

MICRO CIRCUIT DIGITAL CMOS DUAL FLIFYFLOP
RESISTOR

HIGH SPD CLOCK
WIRE VARIABLE l/8W O-115K

RESISTOR
PREC TIMING CKT

FILM CHIP l/16W 5K HYBRID
CAPACITOR TANTALUM SOLID 60V 32MF FfLTER
CAPACITOR CERAMIC CHIP 50V .oolm COUPLING

B4
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TABLE D-2. I%IPSL DB field rtadrements for mateti

FIELD
m

1
2
3
4

:
7
8
9
10
11
12
13

Materiat(tvletst,organic, conqm.ite etc.)
MareriatType (Tin, gold, pelymer, etc)
MateriatForm (Bar, rod, sheel, wire, etc.)
TradeName (Common imiushy usage name)
Swplitimrrfacm (mfg) name
SufrpWManufachuer Cage Code
CermacrerSpecification Number
Generic or Mititary(ML) ParrNumber
Haranious Matesiat(note 1)
Shelf-Ltie Conirel Item (nete 2)
Quatitication Status (note 5)
Limited Application for Mated (note 3)
Comments (nore 4)

MAT
TYPE
FORM
TRNAME
MFGNAME
MFGCAGE
SPECNO
MUPRTNO
CAUT
SHELF
OUAL
thtlTED
COMMENT

FIELD

10 YES
10 YES

20 m
2 YES
1
1 YES

1 YES
160 YES

NOTES:

1.

2

3.

4.

5.

The following codes shafl be used in hazardous material field number 9
a. Creates health hazard if not handled properly.
b. Environmental hazard.
c. F~/explosive hazard.
d. Other (explain in comment field).

If the material has a limited shelf life add “L” to field number 10.

If the material has a limited application for a specific function/job add “L” to field number
12 and specify application in comments field.

Comment field may be left blank if no applicable information is s@red.

If the material is qualified use “Q in field number 11 and state in comment field 13 how it
is qualified.
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TABLE D-3. PMPSL DB field reuuim~hanical -d assemblies

Required fields and minimum field widths with a recommended format and structure

FfELD -D DATA DESCRfFTfON
WM

1
2
3
4
5
6
7
8
9
10
11

Pasttypdname(note 3) PRTt’YPE 20 YES
Pastdescription (note 3) PRTCHAR 15
Past material (note 3) PRTMAT 25 YES
Conmactor-Icadon munbrr SPECNO 26 YES
Generic or Mititary(ML) PartNumber MU.PRTNO 22 Y~
Supplier/partmanufacturername MFGNAME 20
Supplier/pastmanufacturercage code MFGCAGE YES
Supptiw partmanufacturerpartnumber MFGPRTNO 2$
Limited Application for Parts(note 1) LIMtTED 1 YES
Quatifkation Status (note 2) QUAL 1 YES
Comments COMMENT 160 YEs

NOTES:

1. K the part has a limited application for a specific function/job, add “L” to field numbr 9
and spcify application in Comment field number 11.

2. If part is qualified use the following codes to describe how it is qualified

NAS STD A

FED-s-m B

MIIxrD c

DESIGN & TEST D

SIMILARITY - State in comment field 11 S
the program and conditions for qualification

OTHER -State in comment field 11 the O
program and the conditions for qualification.

3. Sample inputs for past types:

PART TYPE PART DESCRIPTION

NUT 10X32, 1“DIAM
VALVE FUEL
CABLE TIEs 1/4 INCH

.:. .

PART MATERIAL COMMENTS

CRES
BRASS HYDROGEN
NYLON 66 120 lb RATING
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TABLE D-4. pMPSL DB tield rgu irements for ~

Required fields and minimum field widths with a recommended format and strocttue

FIELD mLD DATA DESCRIFIION
NL!M

1
2

3

4

:
7
8

PnxessTitle (HeatTrdrrrent, Soldaing etc.)
Process nmnbsr (ML, Fedemt, Industry,
Contractor,etc.)
Prccess Description(Agplating, quenching,
soldering,etc.)
Qualification.Watus
Lmited Application(note3,TableD-2)
HarardousProcess(nets1,TableD-2)
NeedCede
Comments(note4, TableD-2)

DB NAME FIELD

m

DESCR

QUAL

NEED
COMMENT

20
20

40

1
1

160

YES

YES

OPT

YES
OPT
OPT

TABLE D-5. PMPSL database documentation reotrirements for each submittal

REQUIRED DATA TO BE SUPPLIED WITH EACH NEW OR REVISED PMPSL SUBMTITED
EACH ENTRY FOR INFORMATION TO BE ON A SEPARATE LINE

CONTRACTOR NAME
C0NTRAf710R CAGE (DDE
CONTRACTOR ADDRESS
C0NTRAf30R CITY
CX3NTRACTORSTATE
CONTRACTOR ZIP
PMPSL CONTROL #
PMPSL REVISION #
CONTRACT #
USER (NASA. NAVY, SMC)
PROC%4M NAME (IUS, DSCS)
DATA lTEM TITLE
DATE OF LAST REVISION
RESPONSIBLE GROUP PHONE #
TOTAL NUMBER OF RECKXtDS
COMMENTS

Documentation paper shall be furnished with each disk or tape containing the following:
Type of dis!dtape, Name of file, Name of each field and its width, plus the electromagnetic
medium requirements in para 20.3 herein.
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AS-DESIGNED PARTS, MATERIALS, AND PROCESSES LIST (ADPMPL)

10. _ This Appendix provides the detail rcquiremen~ for submitting a list of Parts,
Materials and Processes (IMP) in electromagnetic format that me approved for design in a specific
contract.

20. ~ The ADPMPL, as generated by the work task of paragraph 5.3, shall comply with
the format of Tables E- 1 tbru E-5. The ADPMPL shafl be in elechnmagnetic medium to the
requirements of paragraph 20.3.

The ADPMPL shaff be divided into five sections (note: “DB” is abbreviation for database):

Section 1: General heading (Table E-5).

Section 2: Grmerafelecuonic parts including electromagnetic, elecuc-optical,
optics, and motors cable E-1).

Section 3: General materiafs (Table E-2).

Section 4 General processes (Table E-4).

Section 5: General mechanical parts including nuts, bolts, fasteners, valves,
and hydraulic and fluid fittings. Note: Subassembly/Assembly level devices
shalf not be listed in the ADPMPL. The PMP used in the design of the
Subassembly/Assembly shafl be listed in the ADPMPL (Table E-3).

A letter “L” shafl be placed in the “LTD” field column for each lTEM which
has LIMITED APPLICATIONS.

20.1 ~ The ADPMPL shall include all the items identified as being required in Tables
E-1 rfrruE-5.

a. Part type shall be in accordance with Federaf Cataloging Handbook H6 and name
mtilers. Related description data such as physical size, hardness assurance
capability, and special handfirrgor material requirements shordd be added to rhe part
description field, and carried over to comments field if extra rmm is required.

b. ‘Ilre comment field need not be completed for each PMP enhy. It should be used
for QPL status, part qualification, part shortages, part resrnctions part usage, special
screening requirements, limited application, documentation status, long lead rime,
heaftb and safety considerations, or any other appropriate remarks.

c. If identical parts from more than one manufacturer are approved for usage, the
ADPMPL shall have a separate entry for each manufacturer.

d. All subcontractors parts shall be included in the appropriate section of the
ADPMPL and be identified by their cage code number.

note: The word part refers to parts, materials, or processes

E-1
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20.2 ~ When the contractor revises the ADPMPL, a new copy
shall be in accordance to the same requirements as stated in para 20,20.1,20.3, and Table E-5
(herein).

20.3 ~es for ~ Tlte ADPMPL shall be in electromagnetic
medium such as tape or floppy disk at the contractor% option. The submittal shall he in accordance
with the requirements below

a. Disk submittal shall be eitim
5.25” DOUBLE SIDED DOUBLE DENSITY (360 KBYTES)DISK
5.25” HIGH DENSITY (1.2 MBYTES) DISK.
3.5” DOUBLE SIDED DOUBLE DENSITY (720 KBYTES)DISK
3.5” HIGH DENSITY (1.44MBYTES) DISK

b. Documentation as shown in Table E-5 shall accompany each disk.

c. Database fde types shall be eithen
LOTUS 12X FOCUS; EXCEL, QUATRO/QUATRO PRO
DATABASE 3+ OR 4 ALPHA 4 RBASE PARADOX, ORACLE
FOX PRO, OMNIS 5; OR OTHER TYPES WITH APPROVAL.

d. American National Standard Code for Information Interchange (ASCII) files may be
used provided the fields are delimited or padded with spaces to maintain a constant
record length. Each record shall be terminated by a carriage retud limef~.

e. Magnetic tape is acceptable when the following cr@-ia is mec
Tape Stnscture 1600,6250 (REEL)/ 3480 (CARTRIDGE)
Tape Type: Nine (9) Track
Tape Labeled Process (Standard/Non Stan*d) Describe.

File Structure:
NasmxDsymre
Written Format (Code Formation): - ASCII /EBCDIC
Recoxd Format (RECFM): Fix@ Fixed Block, or Variable
Logical Record Length (LRECL.= n): Size of Record
Block Size (BLKSIZE = n): Number of Records in the Block
Density: 1600 OR 6250 BPI

SAMPLE OF RECORD LAYouT

FIELD # FIELD NAME CHARACl%R WLDTH SEE
1 PRTTYPE 10 01-10
2 PARTCHAR 15 11-25

DESCRIPTION

E-2
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20.4 ~
. .

Parts shall be classified according to the following codes:

JANS or JAN CLASS S

JANB or JAN CLASS B

QML

JANTXV

JANTX

JAN (no longer available)

PASSIVE PARTS FAILURE LEVEL L (2% per 1000 hours)

PASSIVE PARTS FAILURE LEVEL M (1% per 1000 hours

PASSIVE PARTS FAILURE LEVEL P or B (0.1% per 1000 hours)

PASSIVE PARTS FAILURE LEVEL R or C (0.01% per lCOOhours)

PASSIVE PARTS FAILURE LEVEL S or D (0.001% per 1000 hours)

PASSIVE PARTS FAILURE LEVEL T (0.0001% per l(K)Ohours)

CONTRACTOR SCD REQUIREMENTS
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TABLE E-1. ADPMPL DB ~ for elec~

Required fields and minimum field widths with a recommended format and stnsctum

part type (I/Astor, Diode, etc.)(note 4) PRTNPE
;

10 YES
partcharacteristic(Family type)(note 4) PRTCHAR YES

3 Partdescription (voltage, Cusrent,etc.)(note 4) PRTDESC :
4

YES
Contractorspecification number SPECNO 20 YES
Supptier@t manufacmrername MFGNAME 20 YES

: Generic or Military (MIL) partnumkr PARTNUM 22
7

YES
Numberpartsused per vehicle

8
mu.wr 6 YEs

Limited apptiration(add “L”for tinited LIhllTED 1
appticadonand describ$in Comment field

9 RadiationF@rdsnedpart(note 3) RADHARD 1
10

YES
End item partnumber(black box pan used in) ITEMDWG 20 YEs

11 End item we (black box partused in) fTEMNAME 20 YES
12 Numbrxpartsused per btackbox
13

QUANTfTY 6
Comments (shslf be fitlcd out fnr timited COMMENT 1643 YES
applicationor any otherpertinentdats)(note 2)

{OTES

1.

2.

3.

4,

“OPT” found in the-field column indicates that data need not be entered for that
fiel~ but shall be PART of the database stmcttrre.

Field # 13 (COMMENTS) Maybe left bkmk if no pertinent information exis~

Field # 9 add “R” for radiation hardened pints. If the part is rad hard and tested, the
level may be added to Comment field 13.

Sample inputs for part types.

PART TYPE PART CHAR ~

MICRO CIRCUIT DIGITAL CMOS DUAL FLIPiFLOP
RESISTOR WIRE VARL4BLE l/8W O-115K
RESISTOR FILM CHIP l/16W 5K
CAPACITOR TANTALUM SOLID 60V 32MF
CAPACITOR CERAMIC CHIP ., 50V .00IMF

PART USAGE

HIGH SPD CLOCK
PREC TIMING CKT
HYBRID
FILTER
COUPLING
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TABLE E-2. ADPMPL DB field swnr-ts for mm

~uired fields and minimum field widths along with a recommended format and structure

?IELD ~LD DATA DESCRIPITON DB NAME HELD EKED
w

Mm&t (Metat, organic, composite etc.) MAT 10
;

YES
MareriatType (Tim,gold, polymer, etc) TYPE 10

3 MateriatForm(Bar,md,drew,wire,erc.) FORM 10 YES
4 TradeName (Common induarryusage name) TRNAME 20 YES

Supptier/Manufacmrer(mfg) name MFGNAME 20
: ContractorSpecificadon (SPEC) Numbrx SPECNO 26 YES
7 Generic or Mititary(ML) partnumber PARTNUM ‘“ 22 ~
8 Hazardous Matcriat (note 1) CAUT 2
9 Shetf-Lfe Control Item (note 2) SHELF YES
10 End Item past number (black tmx material(mat) tTEMDWG ;0

used in)
11 EndItcm name (black box mat used in) ITEMNAME 20 YES
12 Totat amount of mat used per black box QUANTtTY 6 YES
13 Totatamount of mat used per space cmftJtmmch TOTQUANT 6 YES

vehicle
14 Lmitcd Application for Material(note 3) LJMITED 1 YES
15 Qualification Status (note 5) QUAL 1 YES
16 Comments (note 4) COMMENT 1643 YES

NOTES:

1. The following codes shall be used in hazardous material field number 8:
a. Creates health hazard if not handled properly.
b. Environmental hazard.
c. Fire/explosive hazard.
d. Other (explain in comment field).

2. If the material has a limited shelf life add “L to field number 9.

3. If the material has a limited application for a specific function/job add “L to field number
14 and specify application in comments field.

4. Comment field may”be left blank if no applicable information is required

5. If the material is qualiikxi use “Q in Qualification field number 15 and stare in Comment
field number 16 how it is qualified.
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m.m. ,-ma .mr.. .,., ..,. r . . . ..--... ——— ..– .–– .-- . . . . ..––. —--- –.-. --.-—.-1:

?equired fields and minimum field widths with a recommended format and stmctum

FIELD m~~ QB.NAME FIELD B&@
w

1 Pan typ+name (note 4) PRTfYPE 20 m
Partdescription (note 4) PRTCHAR 15 YES

: Partnraterid (uOre4) PRTMAT 25
4

YES
Contractorspxiticadon number SPECNO 26 YEs
Generic or Mifitary(ML) partnumb

:
PARTNUM 22 YES

Supptier/parrmanufacturername MFGNAME 20
7 End Item partnumber(bfacktmx partused in) YES
8

ll%fvfOWG 20
End Item name (black bex partusal in)

9
rfEMNAME 20

Number of partsUKdper black b_lX QUANTITY 6 YES
10 Numk of partsused per vehicle
11

TOTQUAN 6
Limited Application for Pans (note 1) LfMITED 1 YES

12 QuaMicatiOnStatus (nute3) QUAL 1
13

YES
Comments (note 2) COMMENT 160 YES

NCYTES:

1. If the material has a limited application for a spccitlc functiordjob add “L” to field
number 11 and specify application in comment field 12.

2. Comment field 12 maybe left blasrkif no applicable information is required

3. If part is qualified use the following codes to describe how it is qualified

NAS STD A

FED-STD B

MILSTD c

DESIGN & TEST D

SIMILARITY - State in comment field 11 S
the program and conditions for qualification

OTHER -State in comment field 11 the O
program and the conditions for qualification.

4. Sample inputs for part types

PART TYPE PART DESCRIPTION

NUT 10X32, 1“ DIAM
VALVE FUEL
CABLE TfES 1/4 fNCH

PART MATERIAL COMMENT,S

CRES
BRASS HYDROGEN
NYLON 66 120 lb RATING
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TABLE E-4. P~ MPL DB field reouire.~

Required fields and minimum field widths with a recommended furnrat and structure

FtELD FIELDDATADESCRtFTION DB.N4MEFIELD13E!2D
m

ProcessT,tte(t-kit Treaonent,Soldering etc.) TtTLE 20
;

YES
PIIXSS mmba OWL,Federat,Indusoy, NUM 20
Cnnb’actor)

3 Process Description (Ag plating, soldering, etc.) DESCR 40 YES
4 Lnited Application (note 1) LtMITED 1
5 HaraIdousProcess (note 3) 1 YES
6 End Item partnumber(tdsck box prncess used in) lTEMDWG 20
7 End Item name (black bnx prwes.s used in) l17zMNAME 20 YES
g Comments (note 2) COMMENT la

NOTES:

1. E the material has a limited application for a specific fmrctiotijob add “L” to field
number 4 and specify application in comment field 8.

2. Comment field 8 maybe left blank if no applicable information is required.

3. me following codes shall be used in hazardous material field number 8:
a. Creates herdth hazard if not handled properly.
b. Environmental hazard.
c. F~/explosive hazzwd.
d. Orher (explain in comment field).
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TABLE E-5. ~nme ntati nts for each ~

REQUIRED DATA TO BE SUPPLIED WITH EACH NEW OR REVISED ADPMPL SUBMllTED
EACH ENTRY FOR INFORMATION TO BE ON A SEPARATE LINE

CONTRACTOR NAME
CONTRACNIR CAGE (XIDE
~N’fRACTOR ADDRESS
CONTRACTOR CITY
CONTRA~OR STATE
CONTRA~OR ZJP
ADPMPL CONTROL #
ADPMPL REVIS1ON #
CONTRACT #
USER (NASA, NAVY, SMC)
PROGRAM NAME (IUS. DSC.W
DATA ITEM TTILE’ ‘
DATE OF LAST REVIS1ON
RESPONSIBLE GROUP PHONE #
IDTAL NUMBER OF RECORDS
mMMENTs

Documentation paper shall be fhrnished with each disk or tape containing the following:
Type of disk/tape, Name of file, Name of each field and its width. PIUS the elwtromagoetic
medium requ&ments in para 21).3herein.

.. .
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FAILURE SUMMARY AND ANALYSIS REPORT (FSAR)

10. _ This appendix provides the detail ~quircments for submitting the parts and materials
Failure Summary and Analysis Report (FSAR) in electromagnetic format over the life of a progi’anr
for a specific contract. This appendix is used by the procuring activity to mortitor/evaluate all
program piece part failures.

20. ~ The FSAR as generated by the work task paragraph 5.12 shall comply with the
format of Tables F- 1 and F-2.

20.1 ~ The FSAR shall include all the items identified as being required in Table F-1.
a. Part type shall be per Fcderat Cataloging Handbook H6 and name modifiers.
b. Each part analyr@ shall be a separate record
c. A separate FSAR record shall he required for each part or material number/type

analyzed.

20.2 ~ the Fw When the contractor revises the FSAR, a new copy shall be
in accordance to the same requirements as stated in pars 20,20.1,20.3, 20.4 and Table F-2.

20.3 ~es for ~c Med~ The FSAR shall be in electromagnetic
medium such as tape or floppy disk at the contractor’s option. The submittrd shall be in accordance
with the requirements below:

a. Disk submittal shall he eithen
5.25” DOUBLE SIDED DOUBLE DENSITY (360 KBYTES)DISK
5.25” HIGH DENSITY (1.2 MBYTES) DISK.
3.5” DOUBLE SIDED DOUBLE DENSn (720 KBYTES)DISK
3.5” HIGH DENSITY (1.44MBYTES) DISK

b. Documentation as shown in Table F-2 shall accompany each disk.

c. Database file types shall be eithen
LOTIJS 123 FOCUS; EX-, QUATRO/QUATRO PRO
DATABASE 3+ OR ~ ALPHA-4 RBAS~ PARADOX, ORAO,

FOX PRO, OMNIS 5; OR OTHER TYPES WITH APPROVAL.

d. American National Standard code for Information Interchange (ASCII) files may be
used provided the fields arEdelimited or padded with spaces to maintain a constant
record length. Each record shall be terminated by a carriage return/ line feed.

e. Magnetic rape is acceptable when the following criteria is met:
Tape Suuctm-e 1600,6250 (REEL)/ 3480 (CARTRIDGE)
Tape Type: Nine (9) Track
Tape Labeled: Process (Standarwon Standard) Describe.
File fkrucrurt:

Name: Dsname
Written Format (Code Formation): - ASCII / EBCDIC
Record Format (RECFM): Fixc& Fixed Block, or Variable
LogicaJ Record Length (LRECL = n): Size of Record
Block Size (BLKSIZE = n): Number of Records in the Block
Density: 1600 OR 6250 BPI
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SAMPLE OF RECORD LAYOUT

~ ~ ~ PEscR~oN
PRTI’YPE
PARTCHAR 15 11-25

TABLE F-1. ~ld reutrrrements
. .

k@ted fields and minimum field widths afong with a recommended fmmat and structure
IE!L2 FfELDDATADESCRIfTfON DBASENAf@ FfELD REQD
WM

1
2
3
4
5
6
7

;
9a
10
[1
12
13
14
15
16
17
18
19
20
2,8
22*
238
24.
25
26

Failure Anatysia Report (FAR) number
Faited @n type (Resialnr,Diode, Capacitor,etc.)fpara20.4.5)
part cbamctariatic(131m,Ceramic. Mica, etc.)
Pan description (Voltage, Current,etc.)
Contractorapcitication number
Partsupptierlmanufacturernmne
Generic, MiMaryw Industryprt number
Progrmnnanrewhere pat faited
Lot date code (I-DC) Start(note 4)
Lot Date Cnde (LDC) End (note 4)
Serial numbernf end item (black box)
NR: Refmn Number thatcaused FAR to be opened
Next assembly drawing(dwg) numbernf printedwiring board
End itrsnusage @ack box) dwg number
End item usage name fReceiver)@ne of blacktmx)
Vchkle dwgildentifkation whereLwxinstalled
Date faihue nccunq
Date FAR closed
Failurereview bnardnumberthatC1OWFAR
Cause of partfailure (summaryin wnrds)
Cmrective action summary

Phaaenf manufacturing(mfg) when failureoccurred(pm 20.4.1)
Test event when failureoccurred(pa 20.4.3)
Level of assembly ~hen failurecccun’ed(20.4.2)
Pan defectcausedby see pam 20.4.4
Sub ContmctorName (mfg of black box)
Comment (note 3)

NOTES:

FARNO
PRTTYPE
PRTCHAR
PRTDESC
SPECNO
MFGNAME
PARTNUM
PRG
LDCSTRT
LDCEND
SN
NR
PWBDWG
EIDWG
EfNAME
VEHNUM
DATEO
DATEC
tRBNO
CAUSE
CA
PHASE
TEST
LEVEL
DEFECT
SUBCONT
COMMENT

16
10
15
40
20
20
22
8
10
10
10
10
20
20
20
10
8

:
160
60
3
5
3
5

20
160

YEs
YES

OPT

YEs
YE-S
YES

YES
YES
YES
YES
YES
YES
YES
YEs
YES
YES
YES

YES
YES
YES
YEs
YES
OPT

1. “OPT’;,fotmd in the - (required) field column indicates that data need not be entered for that
field, but shafl be part of the database srnrcture.

2. “*” found in the Field Num column indicates that database field shafl be filled with the failureklcfect
codes identified in the aDDliCable mm referenced in the data description field.

3. The Comment field ne~only be-used when appropriate. -

4. Use Symbol “z” after LDC to indicate afl subsequent LDCS arcsuspect. Use Symbol “<” after LDC
to indicate all prior LDCS arc suspect. Use symbol “S” after LDC to indicate a multiple of LDCs
between LDCSTART and LDCEND are suspect.
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APPENDIX F

20.4 Recommended code &fmitions for the applicable database fields. The conuactor may use their
own codes or add additional codes to descrike when, where, and how the failure occursed. The
contractor shall urovi& documentation to describe these codes in accordance with tsara 20.4.4
(herein). ‘

20.4.1 Phase of manufacturing when failure occurred (Table F-1 #21)

Assembly and Integration (A/I)
;. System

Post Systcm
: Launch Preparations/OPS
e. other

20.4.2 Level of assembly when failute occurred (Table F-1 #23)

m
a. Dcsnuctive Phvsical Analvsis
b. Receiving I@sction -
c. Lot Acceptance Test
d. printed Wfig Board
e. Component (Black Box)
f. Subsystem
g. Vehicle
e. other

20.4.3 Testing event where failure occurxed (Table F-1 #22)

a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
1.
m.
n.
o.
P.
q.
r.

NAME
Prc Acceptance Test Procedure (ATP)
1st Electrical
Thermal Cvcle Test
Thermal V-muumTest
Shock Test
Sine Vibration Test
Random Vibration Test
Acceleration Test
Acoustic
Climatic (Humidity, Altitude, etc.)
Burn-In Test
EMI Test
Special Test
Leak Test
Pressure Test
Mechanical Test
Final Electrical
Other

SYS
Pos
OPS

~

5:
PWB
BOX
SUB

OTU

CQDE
PRATP
FSTEL
TC
lv
SHOCK
VIBSI
VIBRA
ACCEL
ACUST

BURIN

SPEC
LEAK
PRESS
MECH
FINEL
OTH
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20.4.4 Cause code of part failw (Table F-1 #24)

a. Contamination
b. Short

e. Drift
f. Mechanical Damage
!4 Friction
h. Wrong Material/Defective Material

Wrong Heat Treatment
:: Part Workrnanshlp
k. Part anomaly ecmldnot be &ted4/duplicated
1. Manufacturer Other (added to comments Table F-1 #26)

MC
Ms

Mr

MM
MF

MH

NP
MOTH

~P DE R

m. Misapplication/Design
Mishandling

CM
n. CH

Planning Paper Error CP

;: Workmanship

~. Contractor Orhers (added to comments Table F-1 #26) mm

20.4.5 Sample inputs for part types (see Table F-1, Field Num 1,2,&3)

PART TY~ PART CHAR PAR T DESCRIFTtON PART USAGE

MICRO CKT DIGtTAL CMOS DUAL FLIP/llOP HIGH SPD CLOCK
(crRCUr’T)
RESISTOR WIRE VAR li8W O-1ISK PREC TIMING CKT
RESISTOR CHIP FILM l/16W SK HYBRtD
CAPACITOR TANTALUM SLUG 60V 32MF FILTER
10X 32, 1“ DIAM CRES
VALVE FuEL BRASS HYDROGEN
CABLE TIES 1/4 INCH NYLON 66 120 Lb RATING
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TABLE F-2. FSAR da~n nxm~

REQUIRED DATA TO BE SUPPLIED WITH EACH NEW OR REVISED FSAR SUBMITIED
EACH ENTRY FOR INFORMATION TO BE ON A SEPARATE LINE

CXMTRA(XOR NAME
CIXNTRAC1’ORCAGE CODE
CXNHUKTOR ADDRESS
~NTRACTOR CITY
CXXNTRACTORSTATE
CONTRACTOR ZIP
FSAR CXINTROL#
FSAR REVISION #
CONTRACT #
USER (NASA. NAVY. SMC)
PROGiAM NAME (Ilk, DiCS)
DATA lTEM TITLE
DATE OF LAST REVISION
RESPONSIBLE GROUP PHONE #
TOTAL NUMBER OF RECORDS
COMMENTS

Documentation paper shafl be furnished with each disk or tape containing the following:
Type of disldtape, Name of file, Name of each field and its width, plus the electromagnetic
medium requirements in para 20.3 herein.
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